The flight altitude may be determined in a variety of ways. This paper analyzes the method based on the measurement of pressure and temperature. The authors particularly draw attention to the influence of the temperature and pressure measurement errors on the accuracy of the determination of flight altitude. It also depends on the method of approximation. The discussed issues have been described with real data.
INTRODUCTION
The determination of the flight altitude based on the measurement of temperature and static pressure is a particularly important and significant issue in a practical aspect. The widely applied hypsometric formula [1, 2] assumes that the temperature gradient against the altitude is grad_T = 6.5 K/1000 m for the airfield parameters: pressure p = 760 mmHg and t = 15 C. In reality, the parameters are different. A question arises of how to determine these 3 parameters. The pressure on the airfield elevation can be precisely measured while the measurement of the temperature depending on the location of the sensor on the aircraft (prior to takeoff) may provide varied data (e.g. measurement in the cockpit, on the sunny or shaded side). One of the possibilities of determining the parameters of static atmosphere, also allowing for the variations of humidity (the gas constant of air changes), is the measurement of temperature and pressure. The measurement data are for the approximation of the temperature, reference pressure and temperature gradient (which is tantamount to the determination of the polytropic exponent n).
THE DISTRIBUTION OF PRESSURE IN THE EARTH ATMOSPHERE ACCORDING TO THE POLYTROPIC MODEL
Pressure exerted on the column of liquid of diameter A and height dz is   , A dz g z dp
where density  fulfills the Clapeyron equation
thus equation (1) assumes the form dz p RT g dp
or dz RT g p dp    (4) Fig. 1 . Changes of the pressure against the height of the column of gas
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Following gas compression, we assume that its temperature changes according to the polytropic equation 
The obtained formula is referred to as the hypsometric formula [1] . By differentiating both sides of the equation (7) we obtain dT g
Since equation (12) is a non-linear equation due to the unknown w, equation (12) may be solved by the Newton method (in the transversal method version) obtaining the following iterative formula
with initial quantities w 0 = , w 1 = 1.00001  , and the iterative process ends if
where  = 10 8 was assumed. This condition is fulfilled after 5 iterations and for standard data p 0 , T 0 , R, g, polytropic exponent n = 1.23493318885. For the polytropic transformation, relation (5) takes place, which upon substituting to (7) provides relation
expressing linear change of temperature with altitude, hence 
Let us consider the influence of the temperature T 0 determination error on the determination of altitude z, for error T 0 from formula (14)
hence, after subtracting relation (4) from (16) we obtain
Thus, determining temperature error T 0 has a vital influence on the appropriate determination of altitude z.
Let us consider equation (7) and (14) 
For properly given temperature T 0 (fulfilling the polytropic equation), u(T 0 , T, p) = 0.
At each altitude z the measurement of pressure and temperature with certain accuracy is possible i.e. condition (19) will not be fulfilled. We thus search for temperature T 0 , so that for subsequent measurements p k and T k , the sum is minimized
against temperature T 0 while pressure p 0 and the polytropic exponent n are known. Namely, we have
and for dJ/dT 0 we obtain an equation
The issue can be generalized for the case when the polytropic exponent n is unknown too  then functional (21) has the form
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and as the initial value w 0 for the isentropic exponent for air we will assume 
Omitting the higher derivatives we have 
CONCLUSIONS
The calculations performed in this work indicate a sensitivity of the determination of flight altitude as a function of airfield temperature T 0 , airfield pressure p 0 and the temperature gradient grad_T. For each airfield the T 0 , p 0 and grad_T parameters are different; they can be determined based on experimental data collected during the flight. In figure 4 the measurement data were approximated according to the quasi-entropic and entropic criterion [4] . For the obtained approximations the flight altitude was determined based on formula (7). In the case of temperature in Fig. 5 courses z = z(T  T 0 ) were shown for reference atmosphere and 2 approximations. For T  T 0 = 6.5 K the differences in the flight altitude are of the order of 100 m against the quasi-entropic approximation. The difference among the approximations is influenced by the accuracy of the temperature measurement, which, for the same pressure (Fig. 4) , changes by 3.5 K. Hence, the accuracy of the temperature measurement is of paramount importance.
